Circumvention of resistance by doxorubicin, but not by idarubicin, in a human leukemia cell line containing an intercalator-resistant form of topoisomerase II: evidence for a non-topoisomerase II-mediated mechanism of doxorubicin cytotoxicity.
The novel, topoisomerase II-reactive anthracycline intercalator idarubicin (IDA) was demonstrated to produce protein-associated DNA cleavage in HL-60 human leukemia cells. Like a host of other antineoplastic intercalating agents, IDA produced this effect to a much lesser extent in HL-60/AMSA cells, a line that is primarily resistant to the intercalator amsacrine, but is cross-resistant to a variety of topoisomerase II-reactive DNA intercalating agents including IDA. This resistance is thought to be secondary to the resistance of the topoisomerase II within HL-60/AMSA cells. Surprisingly, HL-60/AMSA cells were minimally resistant to the cytotoxic and DNA cleaving actions of another anthracycline, doxorubicin (ADR). Comparing other effects of the two anthracyclines revealed that IDA, but not ADR, produced endonucleolytic cleavage, a marker of apoptosis. These results suggest that DNA intercalating anthracyclines can have different effects in human leukemia cells. In the case of IDA, drug actions were similar to those produced by the majority of intercalating agents examined in this cellular system. In the case of ADR, the ability to circumvent the resistance of HL-60/AMSA suggests additional, non-topoisomerase II-mediated mechanisms of cytolysis that may also explain the broad spectrum of clinical activity of ADR.